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© Connector. 

© To prevent disengagement of a connector from a 
predetermined position after installation, while ensur- 
ing an easy installation, arm stoppers are connected 
to a retainer by strap-like connection portions. An 
engagement hole is provided at each of opposite 
sides of a connector body, and a locking arm is 
provided outwardly of the engagement hole. When 
the retainer is to be attached to the connector body, 
each arm stopper is inserted slightly into the en- 
gagement hole. In this condition, the locking arm can 
be flexed inwardly, and therefore the removal of the 
connector is simplified. After the connector is at- 
tached to a panel, the arm stopper is inserted deep 
into the engagement hole, and therefore the locking 
arm cannot be flexed inwardly, and a retaining pawl 
cannot be moved and the connector cannot be re- 
moved from the panel. 



FIG. 1 
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BACKGROUND OF THE INVENTION 

This invention relates to a connector, and more 
particularly, to a connector for mounting on a pan- 
el. 

One known connector of this type is shown in 
Fig. 10. 

The connector 1 shown in Fig. 1 0 is a so-called 
door-waiting connector fixed to a body or a door of 
an automobile. Connector 1 includes at its front 
side a peripheral hood portion 2 for receiving a 
mating connector therein. Abutment support plates 
2a are respectively formed on and extend per- 
pendicularly from upper and lower faces of the 
peripheral hood portion 2 at the front end of the 
hood portion. When the peripheral hood portion 2 
is inserted a predetermined distance through a 
mounting hole 3a formed through a body retaining 
plate 3, the abutment support plates 2a abut 
against the edge portion of the mounting hole 3a. 

A flexible locking arm 2b extends from the 
inner edge of the abutment support plate 2a in the 
same direction as the direction of extension of the 
peripheral hood portion 2, and a retaining pawl 2b, 
is formed on the outer surface of the locking arm 
2b on the same side as the outer peripheral sur- 
face of the peripheral hood portion 2. The front 
portion of the retaining pawl 2bi has a slanting 
surface 2bi a slanting outwardly of the peripheral 
hood portion 2 toward the rear end of the retaining 
pawl. The rear end of the retaining pawl 2b, has a 
vertical surface 2b, b generally parallel to the abut- 
ment support plate 2a. 

When the peripheral hood portion 2 of the 
connector 1 of this construction is inserted through 
the mounting hole 3a of the body retaining plate 3, 
the slanting surface 2b, a of the retaining pawl 2b, 
of each locking arm 2 is engaged with the inner 
edge of the mounting hole 3a, so that the locking 
arm 2 is flexed inwardly of the peripheral hood 
portion 2. When the peripheral hood portion 2 is 
further inserted, each abutment plate 2a abuts 
against the body retaining plate 3, and at the same 
time, the vertical surface 2b, b of the retaining pawl 
passes past the mounting hole 3a, so that the 
locking arm 2 is restored into its initial configura- 
tion. In this condition, the vertical surface 2b 1b 
holds, together with the abutment support plate 2a, 
the body retaining plate 3 therebetween, and the 
connector 1 is fixedly retained in the mounting hole 
3a. 

The above conventional connector has an ad- 
vantage that it can be easily mounted on the body 
retaining plate 3, but also has the following prob- 
lems. 

When a mating connector 4 is to be inserted 
into the peripheral hood portion 2 for connection 
purposes after the connector 1 is fixedly retained in 



the mounting hole, a sufficient space for effecting 
this operation is, in most cases, not available. 
Therefore, it is impossible to insert the mating 
connector 4 into the peripheral hood portion 2 from 

5 the front side, and therefore it is intended to insert 
the mating connector into the peripheral hood por- 
tion 2 somewhat from the upper side or the lower 
side. At this time, upon abutment of the front end 
of the connector 4 against the front end of the 

w locking arm 2b, the locking arm 2b is flexed in- 
wardly of the peripheral hood portion 2, as shown 
in Fig. 1 1 (A), so that the engagement of the locking 
pawl 2b, is released. As a result, the connector 1 
is disengaged from the mounting hole 3a, as 

15 shown in Fig. 11(B). Particularly when the connec- 
tor 1 is installed on the door in such a manner that 
it is directed from the inner side toward the outer 
side, the connector 1 falls in the interior of the 
door, and cannot easily be removed. 

20 

SUMMARY OF THE INVENTION 

The present invention has been made in view 
of the above problem, and an object of the inven- 

25 tion is to provide a connector of the type that can 
be easily installed, and also is prevented from 
being displaced from a predetermined position 
after it is installed. 

To achieve the above object, according to the 

30 present invention, there is provided a connector 
adapted to be inserted through a mounting hole in 
a fixed panel member and lockingly held on an 
edge portion of the mounting hole by a locking arm 
formed on a peripheral portion of the connector. 

35 The connector includes an arm stopper that is 
connected by a flexible connection portion to a 
retainer that retains metal terminals, held by the 
connector, in a double-locking manner. The arm 
stopper is movable into and out of a space portion 

40 formed in a flexing direction of the locking arm. 

In the present invention, the retainer is at- 
tached to the connector to achieve a double-lock or 
a complete lock of the metal terminals, and the arm 
stopper connected to the retainer by the connec- 
ts tion portion is movable into and out of the space 
portion formed in the flexing direction of the locking 
arm. The connector is installed in the mounting 
hole, with the arm stopper disposed out of the 
space portion, and the arm stopper is inserted into 

50 the space portion, whereupon the locking arm can- 
not be flexed, so that the connector cannot be 
substantially removed from the mounting hole. If 
necessary, the arm stopper is moved out of the 
space portion, and the locking arm is flexible in the 

55 space portion to enable the connector to be re- 
moved from the mounting hole. The arm stopper is 
connected to the retainer by the connection portion 
and therefore is connected to the connector when 
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the retainer is attached to the connector. Therefore, 
when the connector is to be installed, it is not 
necessary to accommodate additional component 
parts, and moreover, they can be mounted at the 
same time. 

As described above, in the present invention, 
by moving the arm stopper into and out of the 
predetermined position, the removal of the connec- 
tor is made- possible-or-impossible. Therefore, 
there is provided the type of connector that is 
prevented from removal when necessary, thereby 
enhancing the efficiency of the operation. Particu- 
larly when the retainer and the arm stopper are 
mounted at the same time, the efficiency of the 
operation is enhanced, and furthermore, because 
they are integral with each other, the cost is re- 
duced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of one preferred 
embodiment_Qf--a-jcorinector^of the present in- 
vention; 

Fig. 2 is a partly-broken, front-elevational view of 
the connector; 

Fig. 3 is a perspective view of the connector 

during its assembling step; 

Fig. 4 is a perspective view of the connector 

during its assembling step; 

Figs. 5(A) and (B) are vertical and horizontal 

cross-sectional views of the connector during 

the assembling step, respectively; 

Figs. 6(A) and (B) are vertical and horizontal 

cross-sectional views of the connector during 

the assembling step, respectively; 

Fig. 7 is a perspective view of the connector 

during the assembling step; 

Fig. 8 is a perspective view of the connector 

during the assembling step; 

Figs. 9(A) and (B) are vertical and horizontal 

cross-sectional views of the connector during 

the assembling step; 

Fig. 10 is a cross-sectional view of a conven- 
tional connector in its installed condition; and 
Fig. 11(A) and (B) are cross-sectional views 
showing the process of disengagement of the 
conventional connector. 

DETAILED DESCRIPTION OF PREFERRED EM- 
BODIMENTS 

Fig. 1 is a perspective view of one preferred 
embodiment of a connector of the present inven- 
tion, and Fig. 2 is a partly-broken, top plan view 
thereof. 

In these figures, a connector body 10 includes 
a rearwardly-extending body projection portion 12 
having terminal receiving chambers 11 that are 



arranged in two rows and eight columns. A metal 
terminal having an electric wire clamped thereto is 
inserted into the terminal receiving chamber 11 
from the front side thereof, and is retained there. A 
5 retainer 20 to be mated with the connector body 10 
is attached to the connector body in a provision- 
ally-retained condition before the metal terminals 
are inserted, and after the metal terminals are 
insertedrthe retaineris-completely retained to hold 

10 the metal terminals in a double-locked condition. A 
double-lock function performed by retaining pieces 
21 of the retainer 20 is well known, and therefore 
will not be described here. 

Engagement pieces 22a and 22b vertically 

15 spaced a predetermined distance from each other 
are formed on each of the opposite (right and left) 
ends of the retainer 20, and are directed toward the 
connector body 10. Engagement holes 22ci and 
22c 2 are formed in each of the engagement pieces 

20 22a and 22b and are spaced a predetermined 
distance from each other in a direction from the 
front to the rear. Strap-like connection portions 23a 
and 23b are connected at ends thereof, respec- 
tively, to the front ends of the engagement pieces 

25 22a and 22b, and the other ends of the connection 
portions 23a and 23b are connected to a freely- 
movable arm stopper (spacer) 24 having a pre- 
determined width. The connection portions 23a and 
23b and the arm stoppers 24 are preferably formed 

30 integrally with the retainer 20. 

Since the connection portions 23a and 23b are 
in the form of a strap, they can be bent to bring the 
arm stopper 24 toward the engagement pieces 22a 
and 22b. The arm stopper 24 has a guide projec- 

35 tion 24a at its one face that is faceable to the two 
engagement pieces 22a and 22b. Guide projection 
24a can be inserted into a space between the two 
engagement pieces 22a and 22b when the arm 
stopper 24 is brought into adjoining relation with 

40 the engagement pieces 22a and 22b. A groove 
24ai is formed in one surface of the guide projec- 
tion 24a that is faceable to the engagement pieces 
22a and 22b and extends in the direction of . the 
length of the engagement pieces 22a and 22b. 

45 Locking arms 24b, which can be flexed upward and 
downward, are formed respectively on the upper 
and lower surfaces of the arm stopper 24, the 
upper and lower locking arms 24b having their 
respective retaining pawls 24bi directed upwardly 

so and downwardly, respectively. 

Two guide pieces 25 extend from the retainer 
toward the connector body 10 and are disposed 
respectively between the left engagement pieces 
22a and 22b and the retaining pieces 21 and 

55 between the right engagement pieces 22a and 22b 
and the retaining pieces 21. 

A stepped portion 13 is formed adjacent the 
front side of the body projection portion 12 and is a 
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size larger in peripheral length than the body pro- 
jection portion 12, the stepped portion 13 cor- 
responding in shape to a mounting hole 31 in a 
mounting panel 30. A flange 14 is formed adjacent 
the front side of the stepped portion 13 and is a 
size larger than the mounting hole 31. A locking 
arm 15 is formed on each of the opposite sides of 
the stepped portion 13 and can be flexed inwardly. 
An engagement hole or space 16, into which the 
locking arm 15 is introduced when the locking arm 
15 is flexed inwardly, is provided inwardly of the 
side surface of the locking arm 15. 

The engagement pieces 22a and 22b and the 
arm stopper 24 can be inserted into the engage- 
ment hole 16. There are provided projections 16a 
that can fit in the engagement holes 22ci and 22c2 
of the engagement pieces 22a and 22b. There are 
also provided projections 16b that can engage the 
locking arms 24b of the arm stoppers 24, respec- 
tively. The projection 16a projects outwardly from 
the inner side wall of the engagement hole 16. The 
projections 16b project inwardly, that is, downwar- 
dly and upwardly, from the upper and lower walls 
of the engagement hole 16, respectively. A ridge- 
like projection 16c is formed on the inner wall 
having projections 16a and is disposed generally 
centrally of the height of this inner wall, the ridge- 
like projection 16c coacting with the groove 24ai 
formed on the arm stopper 24. The dimension of 
the interior of the engagement hole 16 in the width- 
wise direction is generally equal to the maximum 
thickness obtained when the arm stopper 24 is 
brought into adjoining relation to the engagement 
pieces 22a and 22b. 

Provided between the engagement hole 16 and 
the terminal receiving chamber 1 1 is a guide hole 
17 that guides the guide piece 25 when this guide 
piece is inserted. 

The operation of this embodiment of the above 
construction will now be described. 

First, as shown in Fig. 3, each arm stopper 24 
is brought into adjoining relation with the engage- 
ment pieces 22a and 22b. Namely, the arm stopper 
24 is moved toward the engagement pieces 22a 
and 22b with the strap-like connection portions 23a 
and 23b flexed, so that the guide projection 24a is 
received in the space between the two engagement 
pieces 22a and 22b. 

The retainer 20 is then attached to the connec- 
tor body 10 as shown in Fig. 4. More specifically, 
the retaining pieces 21 of the retainer 20 are in- 
serted respectively into the terminal receiving 
chambers 11 of the connector body 10 from the 
front side of the connector body. Immediately after 
the retaining pieces 21 begin to be inserted, the 
guide pieces 25 begin to be inserted into the guide 
holes 17, respectively, and the retainer 20 is 
brought into a proper position relative to the con- 



nector body 10 by the cooperation of the guide 
pieces 25 with the guide holes 17. 

On the other hand, almost simultaneously when 
the guide pieces 25 begin to be inserted into the 
5 guide holes 17, respectively, the distal ends of the 
engagement pieces 22a and 22b begin to be in- 
serted into the corresponding engagement hole 16, 
and subsequently each arm stopper 24 also begins 
to be inserted into the engagement hole 16. At this 
10 time, the arm stopper is so positioned that the 
groove 24ai in the guide projection 24a can be 
engaged with the ridge-like projection 16c. 

As the engagement pieces 22a and 22b are 
inserted into the engagement hole 16, their distal 
75 ends abut respectively against the projections 16a, 
projected outwardly from the inner wall of the en- 
gagement hole 16, and slide respectively over pro- 
jections 16a. Then, when each engagement hole 
22ci reaches the corresponding projection 16a, 
20 they are engaged with each other as shown in 
Figs. 5(A) and 5(B), so that the retainer 20 and the 
connector body 10 are held in a provisionally- 
retained condition. 

In the provisionally-retained condition, as 
25 shown in Fig. 5(A), the retaining pawls 24bi of the 
locking arm 24b of the arm stopper 24 are en- 
gaged respectively with the front walls of the pro- 
jections 16b extending inwardly respectively from 
the upper and lower walls of the engagement hole 
30 16, thereby preventing the arm stopper 24 from 
further moving into the engagement hole 16 from 
this inlet portion. 

When the retainer 20 is held in the provision- 
ally-retained condition, the metal terminals each 
35 having an electric wire clamped thereto are in- 
serted respectively into the terminal receiving 
chambers 1 1 , and the retainer 20 is forced into the 
connector body 10. When the retainer 20 is thus 
pushed in, the engagement pieces 22a and 22b 
40 advance in the engagement hole 1 6, and when the 
retainer 20 is brought generally into intimate con- 
tact with the front face of the connector body 10, 
the engagement holes 22c 2 of the engagement 
pieces 22a and 22b reach the projections 16a, 
45 respectively, and are engaged with the projections 
16a, respectively, so that the retainer 20 and the 
connector body 10 are held in a completely-re- 
tained condition, as shown in Figs. 6(A) and 6(B). 
Even when the retainer 20 is thus pushed in, 
50 each arm stopper 24 is held in the vicinity of the 
inlet portion of the engagement hole 16, as de- 
scribed above, and the inner portion of the engage- 
ment hole 16 provides a sufficient space so that 
the locking arm 15 can be flexed toward the en- 
55 gagement hole 16. 

Then, as shown in Fig. 7, the body projection 
portion 12 of the connector body 10 is inserted 
through the mounting hole 31 in the mounting 
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panel 30. At this time, the retaining pawl 15a 
formed on the distal end of each locking arm 15 
abuts against the peripheral edge of the mounting 
hole 31 and therefore is flexed toward the engage- 
ment hole 16. When retaining pawl 15a is brought 
to the reverse side of the mounting panel 30, the 
locking arm 15 is linearly restored. As a result, the 
retaining pawl 15a and the flange 14 hold the 
mounting panel 30 there-between, so that the con- 
nector body 10 is retained in the mounting hole 31, 
as shown in Fig. 8. 

In this condition, each arm stopper 24 is further 
forced into the engagement hole 16. The retaining 
pawls 24bi of the locking arms 24b are held re- 
spectively, against the front walls of the projections 
16 to thereby prevent the arm stopper from further 
advancing. However, by forcibly pushing the arm 
stopper, the locking arms 24b are flexed inwardly, 
so that the retaining pawls 24br slide over the 
projections 16b, respectively, and are brought into 
the inner portion of the engagement hole 16, as 
shown in Figs. 9(A) and 9(B). When the arm stop- 
per 24 is thus brought deep into the engagement 
hole 16, the engagement hole 16 ceases to provide 
a sufficient space to enable the flexing of the 
locking arm 1 5. Therefore, even if there is encoun- 
tered a force tending to push the retaining pawl 
15a inwardly, the retaining pawl 15a does not move 
since the locking arm 15 itself is not flexed, and 
therefore the. retaining pawl is prevented from be- 
ing withdrawn from the mounting hole 31 . 

In the above embodiment, although the arm 
stopper 24 is connected to the retainer by the two 
strap-like connection portions 23a and 23b, this 
connection may be done by a single connection 
portion, and also the strap-like configuration may 
be replaced by any other suitable configuration. 

Although whether or not the arm stopper 24 
enters deep into the engagement hole 16 prohibits 
or allows the flexing of the locking arm 15, the arm 
stopper 24 may have a recess in which the locking 
arm 15 may be received, and the arm stopper 24 
may be movable. In this case, the position of the 
recess is changed by moving the arm stopper 24, 
and when the recess and the locking arm 15 are in 
registry with each other, the locking arm can be 
flexed, and when the recess and the locking arm 
15 are out of registry with each other, flexing is 
prohibited. Similarly, a projection may be formed 
on the reverse surface of the locking arm 15, in 
which case an engagement hole for receiving the 
projection is formed in the arm stopper 24. 

While the invention has been described with 
reference to the structure disclosed, it is not con- 
fined to the details set forth, but is intended to 
cover such modifications or changes as may come 
within the scope of the following claims. 



Claims 

1. A connector adapted to be inserted through a 
mounting hole in a fixed panel member, the 

5 connector comprising: 

a connector body having a rearwardly ex- 
tending body projection portion and at least 
one terminal receiving chamber for receiving a 
corresponding at least one metal terminal hav- 

io ing an electric wire clamped thereto, said con- 

nector body further comprising at least one 
engagement hole and a locking arm; and 

a retainer having at least one retaining 
piece and comprising means for engaging said 

75. connector .body in a provisionally-retained con- 
dition before said at least one metal terminal is 
inserted and a completely-retained condition 
after said at least one metal terminal is in- 
serted to hold said at least one metal terminal 

20 in a double-locked condition. 

2. A connector according to claim 1 , wherein said 
engaging means comprises at least one en- 
gagement piece insertable in said engagement 

25 hole of said connector body, said at least one 

engagement piece having a first engagement 
aperture and a second engagement aperture, 
said at least one engagement hole comprising 
a first projection, wherein said first projection 

30 engages said first engagement aperture in said 

provisionally-retained condition and said first 
projection engages said second engagement 
aperture in said completely-retained condition. 

35 3. A connector according to claim 2, wherein said 
engaging means further comprises at least one 
arm stopper having a predetermined width 
fixed to said at least one engagement piece by . 
a flexible connecting portion, said at least one 

w arm stopper comprising a guide projection and 

a pair of locking arms, said at least one en- 
gagement hole further comprising a pair of 
second projections, wherein said at least one 
arm stopper is insertable in said at least one 

45 engagement hole with said at least one en- 

gagement piece, said locking arms being en- 
gagable with said second projections, respec- 
tively. 

50 4. A connector according to claim 3, wherein said 
engaging means further comprises at least one 
guide piece and said connector body further 
comprises at least one guide hole disposed 
between said at least one terminal receiving 

55 chamber and said at least one engagement 
hole, said at least one guide piece being inser- 
table in said at least one guide hole. 
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5. A connector according to claim 4, wherein said 
connector body comprises two engagement 
holes and said engaging means comprises two 
pairs of engagement pieces on opposite ends 

of said retainer, one arm stopper being con- 5 
nected to each of said pairs of engagement 
pieces by said flexible connecting portion, said 
guide projection of said arm stoppers being 
received in a space between each of said pairs 
of engagement pieces, wherein each of said ro 
engagement holes further comprises a rid- 
gelike projection disposed therein, said guide 
projection being engagable with said ridgelike 
projection. 

15 

6. A connector according 1o claim 5, wherein in 
said provisionally-retained condition, said lock- 
ing arms engage a front wall portion of said 
second projections. 

20 

7. -A connector- according to claim 6, wherein in 
said completely-retained condition, each arm 
stopper is disposed in the vicinity of an inlet 
portion of said engagement hole, respectively, 
such that said locking arm can be flexed to- 25 
ward the engagement hole. 

8. A connector according to claim 7, wherein said 
retainer is engagable with said connector body 

in a double-locked condition, and wherein in so 
said double-locked condition, said connector is 
inserted through said mounting hole in said 
fixed panel, said locking arms engage a rear 
wall portion of said second projections, and 
each arm stopper is disposed in said engage- 35 
ment hole, respectively, such that said locking 
arm is prevented from being flexed toward the 
engagement hole. 

9. A connector according to claim 3, wherein in 40 
said provisionally-retained condition, said lock- 
ing arms engage a front wall portion of said 
second projections. 
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FIG. 1 
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FIG. 10 (RELATED ART) 
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© To prevent disengagement of a connector from a 
predetermined position after installation, while ensur- 
ing an easy installation, arm stoppers are connected 
to a retainer by strap-like connection portions. An 
engagement hole is provided at each of opposite 
sides of a connector body, and a locking arm is 
provided outwardly of the engagement hole. When 
the retainer is to be attached to the connector body, 
each arm stopper is inserted slightly into the en- 
gagement hole. In this condition, the locking arm can 
be flexed inwardly, and therefore the removal of the 
connector is simplified. After the connector is at- 
tached to a panel, the arm stopper is inserted deep 
into the engagement hole, and therefore the locking 
arm cannot be flexed inwardly, and a retaining pawl 
cannot be moved and the connector cannot be re- 
moved from the panel. 
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